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SCOPE OF THE EXPERIMENT 
 
The main objectives of the experiment are to estimate self 
propulsion point, residual torque and thrust characteristics of 
the body fitted with PJP. The test conditions in which the 
tests were conducted are listed in the following test matrices 
for the respective investigations. 
 
 
y Self propulsion point 
The following tests were conducted as per the program at 
Table 1 for estimation of self propulsion point. 
 
Table 1 Test matrix for estimation of self propulsion point of 
the PJP. 
Wind 
Speed(m/s) 
Advance 
coefficient 
J = 2.74 
J=2.37 J=2.17 J=2.05 J=1.86
15 √ √ √ √ √ 
20 √ √ √ √ √ 
25 √ √ √ √ √ 
30 × × 2.15 2.14 × 
 
 
y Measurement of swirl  
The following tests were conducted as per the test program at 
Table 2 for measurement of swirl using a 5 hole probe at SPP 
of the corresponding wind speed. 
 
Table 2 Test matrix for measurement of swirl. 
Wind Speed(m/s) J PJP RPM
0 0 2260 
6 0.724 2260 
15 2.09 1960 
20 2.13 2560 
25 2.15 3170 
 
 
y  Bare body drag  
The following tests were carried out with dummy cone 
(without PJP) as per test matrix at Table 3 for estimation of 
body drag. 
 
Table 3 Test matrix for estimation of residual thrust. 
Wind Speed (m/s) 2.5 5 10 17.5 25 
 
 
y  Residual thrust of the PJP 
The following tests were conducted as per test matrix at 
Table 4 for estimation of residual thrust. 
 
Table 4 Test matrix for estimation of residual thrust. 
Wind 
Speed
PJP RPM - 
1960 
PJP RPM - 
2260 
PJP RPM - 
2560 
PJP RPM -
3170 
0~25 
in steps 
of 2.5m/s
√ Only at 17.5m/s √ 
0 to 
27.5m/s
 
 
 
EXPERIMENTAL SETUP 
 
The tests were carried out at 0° of incidence with a full 
scale LWB model made of aluminum fitted with fins and PJP.  
 
 
NSTL wind tunnel 
 
NSTL Wind tunnel is a low speed open circuit wind 
tunnel. The salient features of the tunnel are as below: 
 
Test section: 1.5×1.5×4.0m 
Plenum chamber: 4.3×4.3×4.0m 
Contraction: section varying from 4.3×4.3m square to 1.5×1.5m test section 
Diffuser: section varying from 1.5×1.5m square to 3.048m dia. circle 
DC motor: 25KW, 750 rpm max 
Tunnel fan: 12 bladed CFRP fan  with diameter 3.04m 
Maximum speed   
at test section: 55m/s 
 
 
The following measurements are carried out in the tunnel: 
 
y Pressure distribution over the body and control surfaces 
using multi port electronic pressure sensors (EPS). 
y Detailed explorations of velocity at boundary layer and 
wake using single wire, cross wire, 5 hole probe and other 
Pitot probes. 
y Shear stress measurement with shear stress sensors (Mc 
Crosky gauges). 
y Measurement of forces and moments on body and 
appendages with dynamometers. 
y Detailed study of flow patterns using flow visualisation 
techniques. 
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y Thrust developed at bollard pull condition is 2977N at 2200 
rpm which is twice to the thrust developed at design speed 
of 34knots. It is considered sufficient to accelerate the 
vehicle to the operating speed comfortably. 
y The tangential velocity component measured along rotor 
blade span is marginal indicating that most of the swirl 
rectification by the stator could be attained. Total imbalance 
torque is within 10% of the design torque of 134Nm. The 
actual estimation of imbalance torque is required to be 
carried out with extended stator hub.  
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